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57 ABSTRACT

A computer animation display system and process for
smoothly displaying information containing text and mov-
ing picture 1mages 1s disclosed in which animations are
played back smoothly by localizing the area of moving
picture display so as to reduce the memory space required on
a CD-ROM (Compact Disk Read Only Memory) and allow
a greater number of animation frames to be stored on a
single CD-ROM. The computer animation display process
plays animations on a background bitmap relative to arbi-
trary screen elements called anchors. The computer anima-
tion display process further provides dynamic positioning of
animation during playback to maintain alignment between
the animation and its corresponding anchor should the
anchor’s position change. The computer animation display
process also provides for dynamic display of independent,
separately stored text during animation playback. Modifi-
cation of the text alone, without the need to modily the
underlying animated graphics, 1s also provided.

17 Claims, 10 Drawing Sheets
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METHOD AND SYSTEM FOR DISPLAYING
AN ANIMATION SEQUENCE FOR IN A
FRAMELLESS ANIMATION WINDOW ON A
COMPUTER DISPLAY

FIELD OF THE INVENTION

This invention relates generally to the computer anima-
tion arts and the display of multimedia 1mages and text,
particularly to a method and system for creating and dis-
playing computer animation containing independently sized
and located amimation and/or integrated text.

BACKGROUND OF THE INVENTION

The growth of multimedia applications has presented a
need 1n the computer art for computer animation which
contain graphic animation and which may also contain text
overlays (hereinafter generally referred to as “movies”™). As
used herein movies 1s meant to refer not solely to animation
with or without text, but to any visible information display-
able on a computer display, such as i1mages, numbers,
shapes, colors, etc. Typical uses for these movies include
tutorials, educational software, games, help files and the
myriad other uses to which application software 1s generally
applied.

Current techniques for developing computer animation
permit a movie author to create separate text and animated
graphic components but do not permit, as the present 1nven-
fion does, the separate storage of these components in
memory storage devices. Rather, in the prior art the final
movie 1s stored as an itegrated whole, generally as a single
file on a CD-ROM (Compact Disk Read Only Memory).
Known techniques allow the creation of multi-layered mov-
ies 1n much the same way movie film overlays are achieved
using a blue screen, 1.€. separate overlays are created for text
and animated graphics, which are then inseparably inte-
orated 1nto the final product. Prior art techniques also allow
the animated portions of a movie to be confined to relatively
small areas, 1.€. to localize the animation to a predefined
animation window which 1s smaller than the size of the
display screen. Techniques are also currently known which
allow animations to be played on top of an arbitrary
background, 1.e. animation playback on top of an existing
screen such as, for example, a Microsolt® Windows desk-
top.

Problems associated with the currently known and used
techniques include: (i) the inability to dynamically
re-position the animation window with respect to key screen
elements during playback of the movie; and (i1) the inability
to modily text embedded within the multimedia movie
without having to edit, 1.e. re-animate, the entire movie.

Accordingly, prior art techniques produce computer ani-
mation which consume a significant amount of mass media
storage due to the large storage requirements of the animated
portion of the movie. In addition, the prior art “whole
screen” technique negatively affects the quality of the
movie, because 1t 1s known that animation plays more
smoothly when displayed in a smaller area. Furthermore,
because the animation window 1s sized for the entire display
screen, presently known techniques do not permit dynamic
repositioning of a less than full screen sized animation
window during playback. Finally, editing the entire movie
when only text changes are required 1s both time consuming,
and costly, generally requiring the movie author to make
substantial changes to the application and ultimately requir-
ing the end user to replace the CD-ROM application com-
pletely.
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The present invention 1s directed at overcoming the
aforementioned shortcomings.

SUMMARY OF THE INVENTION

The present mvention provides a system and method for
creating and displaying computer animation consisting of
animated graphics and/or combined text or other displayable
information. The 1nvention provides a system and method
for creating and displaying animated graphics 1n a screen
display region, e.g. an amimation window, that can be
positioned anywhere on the display screen just prior to
movie playback and dynamically repositioned while the
movie 1s playing. Furthermore, the present invention permits
an author to edit the movie text portion without having to
edit the non-text movie graphics and re-animate the entire
movie. As used herein the terms animation window and
window mean any definable region on the display where
animation or information may be displayed. That region may
be the same size as the animation frame or larger.

The system, which comprises a general purpose digital
computer, typically includes a display device such as a
cathode ray tube (CRT) screen whereon the movie is visibly
displayed. The system further includes a display control
device coupled to the display device, typically a central
processing unit (CPU) of a type capable of running multi-
media application software, the display control device fur-
ther including a plurality of high capacity data storage
memory devices, typically a CD-ROM disk drive or drives,
a fixed hard disk drive or drives, random access memory
(RAM), and read only memory (ROM). The system also
includes an ASCII-type keyboard and mouse or other similar
cursor control device. Connection between these various
well known components of the system 1s well within the

scope ol knowledge of those of ordinary skill 1n the art, and
will not be discussed 1n detail herein.

The method includes steps for creating separate text and

animated graphics for a computer animation. The method
further includes steps for storing the separate text and
animated graphics to a plurality of memory devices or to
separate locations of a single memory device. The method
also 1includes steps for localizing the animated graphics to an
animation window, the window being dimensionally smaller
than the display device screen. The method further includes
steps for displaying the movie on either a pre-existing
background bitmap stored 1n a memory device or a back-
oround bitmap currently being displayed on the display
device. The method further includes steps for dynamically
positioning the animation window on the display device
screen at various locations during playback of the movie.
The method also includes steps for editing the text of the
movie without having to edit the animated graphics. The
method also includes steps for retrieving the separate text
and graphics from the memory storage device or devices,
combining the text and graphics, and displaying the com-
bination on the display device.
Other features of the present invention will become
apparent from the following detailed description considered
in conjunction with the accompanying drawings. It 1s to be
understood, however, that the drawings are designed solely
for purposes of 1llustration, are not to scale, and are not to
be used as a definition of the limits of the invention, for
which reference should be made to the appended claims.

DESCRIPTION OF THE DRAWINGS

In the drawings, which are 1llustrative and not to scale,
and wherein like reference numerals denote like elements
throughout the several views:




J,8238,369

3

FIG. 1 1s a diagrammatic representation of a general
purpose digital computer with multimedia display capabili-
fies of a type known 1n the prior art;

FIG. 2 1s a diagrammatic representation of a preferred
embodiment of a general purpose digital computer 1n accor-
dance with the instant invention capable of creating and
displaying computer animation;

FIG. 3 1s an additional diagrammatic representation of the
computer system of FIG. 2, depicting 1n further detail a

preferred storage scheme for creating and displaying com-
puter animation;

FIG. 4 1s a representation of the relationship between the
major databases utilized 1n the practice of the instant 1nven-
tion;

FIGS. 5a through 5d depict one frame of a four frame

animated movie of a type utilized in the practice of the
mstant invention;

FIG. 6 depicts an exemplary screen showing the anchor-
ing of the playing of a movie to a screen element in
accordance with the instant invention;

FIGS. 7a through 7c¢ depict exemplary changes to text
displayed 1n connection with a movie made possible by
utilizing the teachings of the instant invention;

FIG. 8 shows exemplary data contained 1n a movie record;
FIG. 9 shows exemplary data contained 1n a frame record;

FIG. 10 shows exemplary data contained in a callout
record; and

FIG. 11 1s a flowchart depicting steps followed by a movie
program 1n accordance with the instant invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

FIG. 1 depicts a computer system of the prior art in which
a computer animation containing amimation and text 1s
stored 1n fixed form on a CD-ROM 20. The animation and
text are stored as inseparable components of a movie file 2
on CD-ROM 20. A program 6 controlling the “playing” of
the movie 1s generally stored on fixed disk 14 and run on
CPU 12. The CPU executes the program 6, and 1n associa-
tion with other well known video components—such as
video RAM, display controller, etc. (not shown)—the ani-
mation and any associated text from file 2 on CD-ROM 20
are displayed as a coherent, continuously running movie on
CRT 26. Any modification to the movie’s text portion
contained 1n file 2 requires re-animation of file 2 and the
creation of a new CD-ROM, with its attendant difficulty and
expense, not to mention inconvenience to the author and to
the end user. Additionally, animation created on such a prior
art system 1s generally created for a full screen and can not

be dynamically repositioned relative to arbitrary screen
clements without the aforementioned modification to the file

2 and re-creation of the CD-ROM 20.

Referring now to FIG. 2, a diagrammatic representation of
a multimedia display system 1n accordance with the mnven-
tion 1s generally designated at 10. The system 10 1s capable
of displaying a computer animation comprised of both text
and animated graphics.

The preferred embodiment of the computer system 10
employs a CPU 12, such as, by way of non-limiting example
an Intel 80486 CPU operating at 33 Mhz clock speed, its art
recognized equivalent, or better. The computer 10 preferably
includes a fixed disk drive (FDU) 14, a CD-ROM drive
capable of reading data from a CD-ROM 20, and 8 or more
of RAM 32, each of these components being readily avail-
able off-the-shelf computer items compatible with the com-
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4

puter 10. The computer 10 utilizes a multi-media-capable
operating system and graphical user interface such as,
preferably, Microsoft Windows95 (not shown). Also illus-
trated 1n FIG. 2 and forming a part of computer system 10
arc a mouse 8, a keyboard 22 and a CRT display screen 26
(heremafter “CRT”), also readily available off-the-shelf

computer items compatible with the computer 10.

It will of course be recognized that there are many art
recognized alternatives to the above mentioned basic com-
ponents. For instance, and as non-limiting examples of how
the terms are used herein, the fixed disk drive 14 and
CD-ROM 20 may be any means for storing high volumes of
digital data, be 1t magnetic, optical, floptical or silicon based.
The display screen may be any means for visibly displaying
text and animation, whether a CRT screen, an active or
passive LCD, a plasma display or any display where the

output 1mage 1s mapped as a series of dimensional coordi-
nates. The display may be VGA, SVGA or better, with

resolution from 640x480 or better. The CD-ROM drive may
be double- or quad-speed or better, and the CPU may be an
Intel Pentium processor or better.

The computer 10 further contains RAM 32 wherein
application programs to be executed by the CPU 12 are
loaded and stored from the fixed disk drive 14 and/or the
CD-ROM 20. The CPU may also execute instructions from
internal ROM (not shown). As seen in FIG. 3, stored on the
hard drive 14 are various user selected application software
programs 102, as well as a graphics display program 100 for

the playing of graphic animation movies, such as, for
example, the WinToon program from MICROSOFT® and

MICROSOFT® Video for WINDOWS(™). Also stored on
hard disk 14 1s a movie program 24 for creating and
displaying movies in accordance with the mstant invention,
as well as a frame record database 16 containing frame
records 28, a movie record database 17 containing movie
records 27, and a callout record database 18 containing
callout records 30. The three databases are in communica-
tion with, and used by, movie program 24, all of which are
discussed 1n greater detail below. It should be noted that the
terms “database” and “table” are used interchangeably
herein and are meant to refer to collections of data used
alone and 1n conjunction with other data by the invention.
While a database typically implies a relational interaction
among various data tables and a table usually refers to a
collection of data within a database, persons skilled in the art
will readily recognize that use of these terms 1s flexible and
depends, 1n part, on the structure of the data stored within,
and used from, these sources. The movie program 24 may be
written 1 any high level programming language suited to
the task, such as C or Basic, using such art recognized tools
as MICROSOFT Visual C++4, Visual Basic, or their art
recognized equivalents. The databases may be created using
any database program and supported by known program-
ming productivity tools, such as, for example MICROSOFT
Access, MICROSOFT ODBC (Open Data Base
Connectivity) and MICROSOFT Access Desktop Driver.
Also ufilized may be the MIRCOSOFT Win 32 SDK
(Software Development Kit) which contains the generic
WINDOWS API support files required for writing
Windows-based applications. In addition, MICROSOFT
“toonscan.exe” 1s used after creation of the computer ani-
mation to determine which portions of the animation have
been changed from frame-to-frame, 1.e. which portions need
to be redrawn as the animation plays. In creating animation

for use with the instant invention, such art recognized
animation tools as Autodesk ANIMATOR PRO (™),

COREL DRAW®, Video for Windows, ADOBE PRE-
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MIERE (™), and/or CameraMan may be used, as well as
their art recognized equivalents. The following examples
highlight the functional capabilities of the instant invention.

Functional Examples:

With reference to FIGS. Sa through 5d, there 1s depicted
a movie entitled “Movie A” running in an animation window
120 s1zed to encompass a leftward pointing arrow.

The exemplary amimation for “Movie A” encompasses
four frames, labelled frame 1 through frame 4 and depicted
in FIGS. 5a through 5d respectively. In accordance with the
instant invention, the size of window 120 need only be as
largce as the range of motion required by the animation
therein, 1n this case the leftward pointing arrow. Thus, for
example, rather than animating the arrow as a portion of an
entire 640x480 screen, the arrow could be animated 1n a
200x300 window or smaller, as required. It will be recog-
nized that the CD-ROM storage requirements for such a
scaled down animation are thus greatly reduced. The ben-
efits of this are manifest.

Continuing with the example, and with reference to FIG.
6, there are shown three screen elements 130, 132, and 134
located 1n various positions on a screen display 104. These
screen elements may be, for example, WINDOWS9S5 (™)
screen 1cons, discrete portions of or 1mages 1n the back-
oround bitmap, window borders, or any other portion of the
display screen whose absolute position on the display can be
determined down to the pixel level. Assume that an animator
requires that a leftward pointing arrow such as that drawn in
“Movie A” be overlaid on screen 104 and directed at each
screen element 1n sequence from top to bottom in positions
122, 124 and 126 respectively. Utilizing prior art methods,
an animator would create an entire 640x480 screen
re-creating the screen elements themselves, and then ani-
mate three leftward pointing arrows in each of the three
desired positions, all as part of one long animated segment,
consuming significant storage space on a CD-ROM.

In accordance with the present invention, the animator
nced only 1dentity the location of the screen elements of
interest and where the “Movie A” overlay animation win-
dow should be located relative to each of those screen
clements. This 1s done by using the mventive method to
create a frame record, discussed in greater detail below.
During playback of the movie, the frame record data is
utilized by movie program 24 which calls “Movie A” to play
three times 1n succession, first in location 122, then in
location 124, and finally 1n location 126. The movie program
24 uses the pre-existing screen elements 130, 132 and 134
as “anchors,” and plays “Movie A” 1n a fixed offset position
relative to those “anchors.” The storage requirements on the
CD-ROM are no greater than that required to contain the
four frames of “Movie A” as described above and depicted
in FIGS. 54 through 5d4. Additionally, should the underlying
location of the screen elements change, the movie, and of
course the CD-ROM, need not be modified. Since the
inventive application anchors the playing of the desired
movie to the absolute location of each screen element, the
movie playback will be correctly positioned regardless of
where that screen element 1s actually located on the display.
This renders the graphics usable at any resolution.

Continuing with the example, and in connection with text
incorporated as part of a movie, reference 1s made to FIG.
7a. In that figure a display screen 104 1s depicted, upon
which an animation 140 with an associated text block 150
are shown. Using prior art techniques, the text 150 and
animation 140 would be inseparably linked together as part
as one amimated movie file. If the movie required a text
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6

change, such as the change shown in FIG. 7b, the movie
secgment would need to be re-animated using the changed
text, and a new CD-ROM would need to be created as well.

Utilizing the 1nstant invention, and referring once again to
FIG. 3, when the animator determines there 1s a need for text
as part of a movie, the animator uses the instant invention to
create a callout record 30 1n a callout record database 18.
The callout record 30 contains the text and its attributes
(point size, font, etc.), as well as information regarding its
display position. The callout records 30 are preferably, but
not necessarily, stored on hard drive 14, but 1n any case are
independent of the animation 140 which 1s stored in an
animated graphics file 92 on CD-ROM 20. Thus, if subse-
quent to the creation of CD-ROM 20 containing animation
140 the associated text 150 needs to be changed, the
animator need only change the text and/or its attributes
stored on drive 14 1n callout record 30. Accordingly, the
exemplary text changes shown occurring between FIGS. 7a
and 7b, and between FIGS. 7b to 7c, can all be readily
achieved without any need to modily animation 140 or

CD-ROM 20.
Movie Creation:

Generally, the movie authoring process begins 1n much
the same manner as 1f the author was going to include screen
clements and text directly in the movie, as presently known.
A script 15 written, dialogue 1s recorded, storyboards are
used to lay out the animation, and decisions are made about
where to place screen elements and text 1n the movie. As
used herein, the terms author, animator, and/or programmer
are used synonymously, and are meant to apply to the person
or persons using the inventive method and system to create
and play movies, even though the individual tasks described
herein may be performed by different persons.

The author creates an animation sequence using various
art-recognized tools, such as those described above 1n the
“Movie A” example, but does not include either the screen
clements or the text directly 1n the movie. Also, rather than
composing animations in the correct location for a 640x480
screen, and an 800x600 screen, and so on, the animator will
instead create animations that appear within as small a
window as possible, since the movie program 24 will place
the animation 1n the proper screen location as required. The
animation frames may be sized to fit into a window of the
same size as the animation frames, or the window may be
larger than the animation frames, as a matter of choice.

When the animation sequence 1s complete 1t 1s assigned a
WINDOWS filename, such as for example “sample.avi”,
and the author then utilizes the inventive method to create a
movie record 27 containing pertinent information about the
movie 1In movie record database 17. The animator then
utilizes the mmventive method to create entries in the frame
record and callout record databases 16 and 18, where
anchoring and text callout information associated with that
animation file 1s stored.

As seen 1n FIG. 4, a representative relationship between
the entries 1n the databases 16, 17 and 18 forming parts of
the mventive method 1s shown. Each box 1in FIG. 4 repre-
sents a table 1 a respective database. There 1s a one-to-many
relationship between movies and frames, and between mov-
ies and callouts, 1.e. for each single movie record 27, there
can be any number of frame records 28 and/or callout
records 30.

FIG. 8 depicts the data contained 1n exemplary movie
records 27 contained in movie record database 17. The
Movie ID 1s the 1dentifier for the movie associated with that
movie record. The Topic ID field in the movie table refers
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back to other parts of the database that are not relevant to the
invention, being present solely for the convenience of the
author. The Movie Name field 1s the external filename of the
movie 1tself, e.g. “sample.avi.”

The Movie Background field is used to name an external
bitmap file 34 containing an optional background bitmap for
a movie, ¢.g. “dsktopOl.bmp.” If supplied, the movie i1s
generally, although not necessarily, displayed 1n a centered
box overlaid on top of the supplied bitmap, and any frame

records are 1ignored. If no external bitmap file 1s supplied, the
movie program 24 captures the current screen and uses that
as the background bitmap over which movies will be played.

FIG. 4 also depicts a Movie Script field used to store the
text of the audio track, and a Movie Comments field which
can be used for whatever the author wishes; neither are used
by the mvention. These fields are for author convenience
only. The contents of frame and callout records are further
discussed below.

Frame Records:

Where a movie needs to be played relative to a pre-

existing screen element, such as, for example, a movie
overlaad on a WINDOWS935 screen adjacent the “Start
Button” screen icon, the author creates a frame record 28 1n
which the movie ID, frame number, anchor and x and y axis
pixel offsets from the anchor are specified. Exemplary frame
record data 1s depicted 1n FIG. 9.
The Frame ID 1s the frame record 1dentifier. The Movie 1D
links the frame record to a particular movie. The Frame
Number refers to the number of the individual animation
frame of the movie at which the desired activity associated
with that frame record occurs. The Frame Anchor 1s a name
used to refer to the screen element relative to which a
selected movie should be played, such as eclement 130
relative to which movie 120 was played in the above-
described example depicted in FIG. 6. When the movie
being played under the control of movie program 24 reaches
the indicated Frame Number, its upper-left corner 1s posi-
tioned relative to the anchor by the given Frame x and Frame
y pixel offsets. The x and y offsets indicate the screen
position where the movie will play, relative to the identified
Frame Anchor. The author preferably uses an x, y pixel
coordinate convention where the top left screen pixel is
equal to 0,0, with X,y values increasing as one moves down
and to the right on the screen. The x and y offsets stored 1n
cach frame record are typically made relative to the upper-
left corner of the anchor, although other locations on the
anchor may be selected.

There are, however, special cases: the “Center” anchor
used by the system i1s the pixel location where the movie
would be centered on the screen. The “Taskbar” anchor used
by the system 1s the pixel location where the movie 1s
centered horizontally, because the taskbar width varies with
the screen width.

In creating a frame record 1t 1s not necessary to specily an
end frame number, since the movie will remain 1n that
position until the next frame record or until the end of the
movie 1S reached.

Callout Records:

If the movie created contains associated text, the author
next creates callout records 30 1n callout record database 18.
Exemplary callout record data 1s depicted 1n FIG. 10. The
Callout ID 1s the identifier for a particular callout record 30
contained 1n callout record database 18. The Movie ID
identifies the particular movie with which each callout
record 30 1s associated. Each callout record 30 contains
Callout Text, which 1dentifies the text to be displayed. The
Callout Start Frame identifies the frame number of the
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movie at which the callout text 1s displayed on the screen by
movie program 24. The Callout End Frame identifies the
frame number of the movie at which the callout text is
removed from the screen by movie program 24.

The Callout x and Callout y entries represent pixel
coordinates specilying where the top-left corner of the text
will appear. The pixel coordinates may be absolute or may
represent an offset position relative to a screen element or a
movie. In a preferred embodiment the pixel coordinates
represent an offset position relative to the top left corner of
the movie. However, when text 1s to be keyed to a movie
position, 1t 1s generally keyed to the position of the upper left
corner of the movie after the movie has been positioned 1n
accordance with the x,y pixel ofiset data contained 1n a
frame record. At that point the top left pixel of the movie 1s
treated as the point where x=0 and y=0. Additionally, a
negative value for x or y indicates that the movie should be
centered along the corresponding axis. Otherwise, text 1s
positioned using these pixel coordinates in much the same
manner as that described above 1n connection with a frame
record.

In the preferred embodiment, text retrieved 1n connection
with callouts appears only within the movie frame.

The Callout ForeColor entry 1s used to identify the color
of the text as it appears on the screen. The Callout Font Size
entry indicates the point size of the displayed text. The
Callout Font Bold and Callout Font Italic entries identify
whether the text appears on the screen 1n bold or italic
typeface, depending on whether each respective entry 1is
made true or false as desired.

The Callout Boxed entry 1s used to identily whether the
text should appear 1n a contrasting box when displayed on
the screen, so as to render 1t more readable when overlaid
upon mottled backgrounds. If the author desires a box, a
“true” entry 1s made 1n the callout record.

The Callout Font Name entry indicates the font 1n which
the text 1s to appear, e.g. Courier, Roman, Times, Arial etc.

Text can be placed either between the background bitmap
and the animation, 1.e. under the animation, or on top of the
animation, 1.. over 1t. This 1s dictated by whether the
Callout Font Over entry 1n the record 1is true or false.

Of course, 1t will be recognized that other text attributes
may be included depending on the requirements of the
particular application to which the movie program 1s
applied. The text itself may contain carriage returns to
indicate line breaks, so that a single callout may consist of
multiple lines of text if the author desires.

Unlike frame records, callout records must specily both
start and end frame numbers. This 1s necessary because
many callouts can appear simultaneously. The start and end
frame numbers determine the lifetime of an individual
callout, independent of any other callouts that may be
present.

Modification Subsequent To Creation:

Now that the original movie 1s complete, 1t 1s relatively
simple to change 1ts location relative to new or different
anchors by simply changing the frame record data accord-
ingly.

The text may also be easily modified 1n content or
appearance, or translated to other languages, making the
invention an extremely valuable tool for developing appli-
cations for the international marketplace. Assuming that
some care 1s taken to ensure an audio track of the same
length as the original, there 1s no need to change the visual
part of the movie at all. The frame records and anchoring are
unaifected, and only the text portion of the callout records
needs to be changed. In some cases the x and y position
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and/or the font size of the callout may need some tuning 1f
the text length 1s substantially different.

Playing Movies:

Referring now to FIG. 3, the user invokes certain well
known stored instructions to direct the computer 10 to run
movie program 24, which includes routines comprised of
instructions that implement the steps of the method of the
invention.

In operation, the movie program 24 uses movie records 27
in combination with frame records 28, callout records 30,
and animated graphics file 92 such as, for example an
animated graphics file with a “.avi” suffix, to display an

.dV1

integrated movie which, to the viewer, may appear no
different than movies created using current techniques. The

movie program 24 retrieves movie record data 27, frame
record data 28 and callout record data 30 from the fixed disk
drive 14, while the animated graphics 92 is retrieved from

the CD-ROM 20. Although the preferred embodiment com-
prises storing the text on a fixed disk drive 14 and the
animated graphics 92 on a CD-ROM 20, they could if
desired be stored on the same memory storage means or
other art recognized storage devices, as a matter of design
choice.

While displaying a movie, the movie program 24 dynami-
cally positions the animation window depending on the
positioning data contained within the frame record database
16 and dynamically displays text depending on the data
contained 1n callout record database 18.

Referring now to FIG. 11, a flowchart further illustrates

the method of operation of the invention, the flowchart being
ogenerally designated 40. Beginning at step 50, the movie
program 24 1nvokes the graphics display program 100 to
display the animated graphics 92 of the desired movie. Since
the movie program 24 allows a movie to be displayed either
on top of the current screen display, e.g. the WINDOWS
Desktop, which can be converted to a bitmap, or on previ-
ously created and stored bitmaps, step 52 determines which
background will be used for each movie.
If the movie 1s to be displayed on top of the current screen
display, step 54 causes that screen to be copied imto a
background bitmap memory (not shown) in accordance with
known techniques. Step 56 then loads the frame record data
28 for this movie from the frame record database 16 1nto
RAM 32. Also at step 56, the program converts the x,y
positioning information 1n the frame record 28 so as to align
the upper left corner of the animation window with the
actual screen position of the upper left corner of the corre-
sponding anchor. This conversion 1s accomplished by the
movie program 24 first obtaining the X, y pixel location of
the upper left corner of the anchor to which the frame record
data 28 corresponds, and adjusting the movie window coor-
dinate positions from the relative X, y oflset positions
contained 1n the frame record to absolute x, y pixel locations
on the screen.

The location of the upper left corner of a given screen
clement 1s obtained 1n different ways for different screen
clements, and 1s largely a matter of design choice depending
on the type of screen elements of concern to the particular
author writing a particular movie program.

In a preferred embodiment, the location of each anchor 1s
obtained using special-purpose application code specific to
cach “family” of anchors. A “family” consists of a set of
anchors whose locations are obtained 1n a similar manner.
For example, the “My Computer” and “Recycle Bin” desk-
top icons used 1 Windows935 are found using the same
technique, and so are members of the same “family.”

Thus the means for 1dentifying the display location of a
particular screen element 1s a software application or routine

5

10

15

20

25

30

35

40

45

50

55

60

65

10

running 1n the computer. For example to find a WINDOWS
desktop 1con several steps are required. First the application
code must determine the label attached to the icon. This 1s
necessary for two reasons: (1) the user can rename the items,
¢.g. “My Computer” could be renamed to “Fred’s PC”; and
(1) foreign language versions of WINDOWS9S will have
translated names by default, e.g. the French version of
WINDOWS95 might have “Mon Ordinateur” instead of
“My Computer”.

To determine the name, the SHGetSpecialFolderLocation

API function 1s used, passing the special folder 1d, e.g.
CSIDL DRIVES for My Computer. This returns a long

binary 1dentifier. Then the SHGetDesktopFolder and IShell-
Folder::GetDisplayNameOf API functions are used to con-
vert this to the human-readable name that 1s used as the label
for the item.

Second, since the icons are displayed on a type of window
called a “ListView Control” —which 1s a standard WIN-
DOWS93S interface—the particular listview of interest must
be found by searching in an 1iterative fashion for windows
with speciiic names and class names. One does this by using
the FindWindow and FindWindowEx API functions.

In this example, a window named “Program Manager”
with a class name of “Progman”™ 1s located first. Then its
child windows are searched for a class named “SHELLD-
LL DetView”. Finally, that window’s children are searched
for a WC LISTVIEW class window.

Third, although there are standard interface functions for
obtaining information about the icons in a listview, they
were never intended to be used outside the owner
application, 1.e. the WINDOWSY9S shell. In order to use
those 1nterfaces from a foreign application such as the movie
program 24, shared memory must be allocated and used,
since most memory 1s private to one particular application
and cannot be read or written to by another application.

Fourth, the listview 1nterface functions are used to search
for an 1con with a label matching the name determined 1n the
first step described above.

Fifth, once found, a final listview interface function i1s
called to obtain the location of the 1con on the screen 1n pixel
units.

Finding other anchors which are not desktop icons
requires special code for each case. Most are somewhat less
involved. For example, to locate the WINDOWS9S
“Taskbar, ” 1t 1s only necessary to search for a window with
a class name of “Shell TrayWnd” using the FindWindow
API function.

One skilled 1n the art will no doubt recognize alternative
ways to 1denfify the pixel unit location of screen elements
using other art recognized techniques suited to that purpose.

Continuing with step 56, by way of example, if the
application locates a screen element with an upper left
corner located at x=10, y=10, and the offset value 1n the
associated frame record 1s x=50, y=50, the movie would be
positioned and played with 1ts upper left corner at x=60
pixels and y=60 pixels from the top left corner of the screen,
(that being the point where x=0 and y=0). Having success-
fully determined the position of the window in which the
movie will be played, step 56 concludes.

Continuing along flowchart 40 to step 58, 1f the computer
animation 1s to be displayed on top of a pre-existing, stored
background bitmap, a pre-existing background bitmap file
34 1s copied into the background bitmap memory. Pre-
existing bitmaps may be stored on hard drive 14, on
CD-ROM 20, or any of the other storage devices mentioned
herein. When a pre-existing bitmap i1s used, frame record
data 28 may be 1ignored and the movie centered on the CRT
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26, or frame record data 28 may be utilized to position the
movie on the bitmap as described above.

In step 60, the movie program 24 next loads all callout
record data 30 from the callout record database 18 into RAM
32. For more efficient playback of the movie, the text
attributes contained 1n each callout record 30 are converted
into a font object that represents the attributes of the text as
contained 1n the callout record 30. In step 62 the background
bitmap previously stored 1n bitmap memory 1s displayed on
the CRT 26. In step 64, the 1nitiation of the playing of the
first movie frame to be displayed on the CRT 26 1s begun.

In step 66, the movie program 24 utilizes the now
RAM-resident frame record data to determine whether the
animation window should be moved before displaying the
current frame on the CRT 26. If the animation window 1s to
be repositioned, the animation window 1s relocated accord-
ing to the X,y coordinate data obtained in the conversion
carried out 1n step 56. Parts of the bitmap which need to be
redrawn as a result of the move are retrieved from the bitmap
memory and then redrawn, to maintain continuity of the
background.

Steps 68 and 72 examine the data 1in a callout record 30
to determine if text in a callout record 30 will be displayed
over or under the animation. The text 1s drawn on the screen
in step 68, 1n accordance with the appropriate callout record
data, only 1if the text 1s to be displayed under the animated
ographics 92.

Step 72 draws the text 1n accordance with the appropriate
callout record data when the text 1s to be displayed over the
animation frame drawn 1n step 70. For both steps 68 and 72,
the text 1s displayed on the screen under the control of movie
program 24, a function that 1s independent of graphics
display program 100.

In step 70 the program 24 causes the current animation
frame to be drawn, that 1s 1t causes 1t to be displayed on the
CRT 26 by graphics display program 100.

In step 74, the movie program 24 determines 1if the last
animation frame has been played. If the last animation frame
has not been played, step 76 initiates the display of the next
animation frame. The movie program 24 then returns to step
66 and repeats the steps described above. If the last anima-
fion frame has played, the movie program 24 terminates
operation at step 78.

Of course 1t will be recognized that there may not be
frame record data required for every movie, nor 1s 1t required
that there be callout record data for every movie. Either or
both may be selectively used for a movie, as desired by the
author. the x, y pixel locations may be designated relative to
any desired location on the screen, such as, for example, the
lower left screen pixel being the point where x and y equal
ZETO.

It should also be understood that the preferred embodi-
ments and examples described are for illustrative purposes
only and are not to be construed as limiting the scope of the
present invention, which 1s properly delineated only 1n the
appended claims.

what 1s claimed 1s:

1. A method of displaying a movie for viewing by a
viewer 1n a frameless animation window on a computer
display operatively displaying a bitmap, the movie compris-
ing a predetermined number of sequentially-displayed
movie Irames defining a movie duration, the animation
window having a size and a boundary smaller than the
boundary of the computer display and being selectively
movable about the computer display for placement and
display at various locations on the computer display in such
a manner that the viewer 1s substantially unable to distin-
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ouish the animation window boundary as the movie 1is
displayed 1n each of a sequential plurality of locations on the
computer display during the movie duration, the selective
movement of the animation window presenting an appear-
ance to the viewer that the movie 1s substantially equal 1n
size and shape to the computer display boundary, said
method comprising the steps of:

(a) 1identifying a screen element on the computer display
relative to which the movie 1s to be displayed for a
predetermined duration, wherein said screen element
may be selectively moved on the computer display by
the viewer;

(b) determining a location on the computer display rela-
tive to the 1dentified screen clement at which the movie
1s to be displayed for said predetermined duration;

(c) capturing a selected portion of the bitmap displayed on
the computer display for placement within the anima-
tion window;

(d) opening the animation window at said determined
movie display location and displaying said captured
portion as the background within the animation win-
dow so as to render the location and boundary of the
animation window substantially undetectable to the
Viewer;

(¢) displaying the movie in the animation window for said
predetermined duration;

(f) determining, as the movie is displayed in the animation
window, whether the movie duration has elapsed;

(g) identifying, if said step (f) has determined that the
movie duration has not elapsed, a next screen element
on the computer display and repeating steps (b) through
(2).

2. The method of claim 1, wherein said step (b) further
comprises determining a pixel location at a top left corner of
the 1dentified screen element.

3. The method of claim 2, wherein said step (d) further
comprises positioning a top left corner of the animation
window relative to said determined pixel location at the top
left comer of the identified screen element.

4. The method of claim 1, wherein said predetermined
duration 1s less than the movie duration.

5. The method of claim 1, wherein said predetermined
duration 1s approximately equal to the movie duration.

6. The method of claim 1, wherein the movie comprises
an animated portion and a non-animated portion.

7. The method of claim 6, wherein said animated portion
of the movie 1s stored on a first digital storage device and
wherein said non-animated portion of the movie 1s stored
separate from the animated portion on a second digital
storage device.

8. The method of claim 6, further comprising the step of
selectively displaying said non-animated portion of the
movie at a preselected location on the computer display for
a predetermined period during display of the movie.

9. The method of claim 8, wherein said preselected
location 1s within the animation window.

10. The method of claim 8, wherein said predetermined
period 1s less than the movie duration.

11. The method of claim 6, wherein said animated portion
has a size substantially equal to the animation window size.

12. A computer system having a computer display for
displaying a movie in a frameless animation window for
viewing by a viewer, thc computer display operatively
displaying a bitmap, the movie comprising a predetermined
number of sequentially-displayed movie frames defining a
movie duration, the animation window having a size and a
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boundary smaller than a boundary of the computer display
and being selectively movable about the computer display
for placement and display at various locations on the com-
puter display 1n such a manner that the viewer 1s substan-
fially unable to distinguish the animation window boundary
as the movie 1s displayed 1n each of a sequential plurality of
locations on the computer display during the movie
duration, the selective movement of the animation window
presenting an appearance to the viewer that the movie 1s
substantially equal in size and shaped to the computer
display boundary, said computer system comprising:

means for 1dentifying a screen element on the computer
display relative to which the movie 1s to be displayed
for a predetermined duration, wherein said screen ele-
ment may be selectively moved on the computer dis-
play by the viewer;

means for determining a location on the computer display
relative to the idenfified screen element at which the
movie 1s to be displayed for said predetermined dura-
tion;

means for capturing a selected portion of the bitmap

displayed on the computer display for placement within
the animation window;

means for opening the animation window at said deter-
mined movie display location and for displaying said
captured portion as the background within the anima-
tion window so as to render the location and boundary

of the animation window substantially undetectable to
the viewer:

means for displaying the movie 1n the animation window
for said predetermined duration;
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means for determining, as the movie 1s displayed 1n the
animation window, whether the movie duration has
clapsed;

means for identifying, if the movie duration has nut

clapsed, a next screen element on the computer display;
and

means for repositioning the animation window on the
computer display based on the location of the next
identified screen element.
13. The computer system of claim 12, wherein the movie
comprises an animated portion and a non-animated portion,
said computer system further comprising;:

a first digital storage device for storing said animated
portion of the movie; and

a second digital storage device for storing said non-
animated portion of the movie separate and 1ndepen-
dent from said animated portion.

14. The computer system of claim 13, wherein said first
digital storage device comprises a CD-ROM and said second
digital storage device comprises a hard disk unit.

15. The computer system of claim 12, further comprising
means for selectively displaying said non-animated portion
of the movie at a preselected location on the computer
display for a predetermined period during display of the
movie.

16. The computer system of claim 15, wherein said
preselected location 1s within the animation window.

17. The computer system of claim 15, wherein said
predetermined period 1s less than the movie duration.
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